This study discusses the relationship between education service quality factors, customer value and customer satisfaction in measuring the quality of technical education in a technical university in Malaysia. To examine these relationships, a model from past study on engineering education quality measures technical education quality. This model is also expanded to a path model which combines all relationships existing in the model. Path analysis simultaneously tests all relationships between education service quality factors, customer value and customer satisfaction. As a result, a suitable model describing the quality of technical education is established. This study finds there is a direct effect between some education service quality factors, namely customer focus, course delivery, campus facilities and communication, and customer satisfaction. There is also an indirect relationship between education service quality factors (specifically commitment of top management
Education Service Quality
Conceptual framework of quality in education [8] .
(hei) should be regarded as imperative in the measuring and monitoring of quality in hei [4] . Understanding the values from the perspectives of the customers would result in useful information in preparing necessary resources and designing academic programs that would satisfy the requirements set by the government and the prospective employers. From the industries' experiences and success stories Total Quality Management (tqm) is an effective system pursuing value addition to customers [1, 5] .
There has been an abundance of work emphasising the importance of and the effectiveness of using tqm in measuring quality. One of the indicators used by tqm is the customer satisfaction itself [6, 7] . Kanji and Tambi [7] urged hei to apply the principles of tqm to achieve excellence, and top management to play the important roles of identifying customers, setting the focus on establishing a long term relationship with the customers based on customer value and customer satisfaction.
Using the hei students majoring in engineering, Sakthivel and Raju [8] developed a conceptual framework relating the Education Service Quality (esq), Customer Value and Customer Satisfaction as shown in Figure 1 .
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In this framework, Sakhtivel and Raju provided a concept involving seven important determinants for esq, which were based on the tqm concept, quality outcome and final result through customer value and customer satisfaction, respectively. They found that esq significantly influenced Customer Value, and Customer Value significantly contributed to Customer Satisfaction. We adapted the model proposed by Sakthivel and Raju and used the model to examine the quality in technical education in a hei in Malaysia. Furthermore, we improved the analyses of the modelling by applying path analysis. As such, the sub-models proposed by Sakhtivel and Raju, that is one that related esq to Customer Value and the other that related Customer Value to Customer Satisfaction were combined to provide a holistic model incorporating all three important factors for quality, and were then analysed simultaneously using path analysis ( Figure 2 ). Figure 2 shows the holistic model used to study quality in technical education. There were seven important determinants for esq, which were obtained from the dimensions in tqm. The determinants were commitment from top management, customer focus, course delivery, communication, campus facility, congenial learning environment and assessment of and continual improvement.
Methodology

Commitment from top management
The commitment of the top management in assuring quality in the delivery of esq is, inarguably, crucial. Top management must not only strive hard for an effective tqm system in education, but also manage and maintain all available resources so that an effective tqm in education environment would be realized in their institution [1, 9] . 
Customer focus
The principle of customer focus included the comprehension that customers be the reason and basis for any changes and improvement in the institution.
Course delivery
Course delivery referred to how the academic staff design a quality students' learning environment. The delivery mechanisms should include effective teaching techniques such as two way student-staff interaction and communication, the use of practical examples and applications of the theoretical knowledge to capture students' interest and understanding [1, 9] .
Communication
In an education environment, communication plays a crucial role in gaining knowledge. Effective communication takes place through effective teaching delivery and appropriate classroom activities. hei should provide a variety of effective communication strategies such as e-learning, student-lecturer meeting/appointment hours, and assignment of academic advisors.
Campus facility
Campus facility would enhance the process of teaching and learning [9] which included well equipped lecture halls and rooms, efficient library services, well equipped and maintained computer and practical labs, transportation, C840
Congenial learning environment
Knowledgeable and dedicated lecturers would convey their knowledge through the most user friendly, and state-of-the-art teaching and learning environment. The campus environment should also be conducive to teaching and learning. The availability and accessibility of appropriate infrastructure will help build these life-long learning experiences.
Continual assessment and improvement processes
Continual assessment helps identify lacking and loopholes in processes in the education system. In addition to that, assessment also helps to identify areas for improvement [9] .
Customer value and customer satisfaction
Customer value is the quality outcome from measuring quality service. For an education service, customer value is the value for money (fees) paid by the students for the learning experiences they went through in the hei, for the technical skills they developed.
Customer satisfaction indicated the end result of quality in service. Customer satisfaction encompasses the realisation of customer value. A system capable of producing services that fulfilled specified customer requirements and needs are said to achieve customer satisfaction. Customer satisfaction is seen as the ultimate result for all processes. Customer value strongly affects customer satisfaction. The values observed or experienced by the customers for the service they received, are significant factors in customer satisfaction. 
Survey and sample
A survey was conducted among the students of a technical education institution to obtain their perceptions on the education services they received. A set of questionnaire was designed asking multi-dimensional aspects of the esq, students' value and students' satisfaction. Using the summated scores of each factor, the relationships between and amongst the factors of quality in the technical education were tested.
Analysis of data and results
Altogether 235 students from six different specialisations were selected at random. Table 1 provides the distribution of the student respondents based on their specialisations.
Reliability tests were done on the data to study the internal consistency of the dimensions. The values of Cronbach alpha coefficients for seven factors of esq were found to be in the range of 0.761 (minimum) and 0.860 (maximum), and the alpha values were 0.866 and 0.884 for customer value and customer satisfaction, respectively. As a whole, the data was found to be reliable. Subsequently, factor analysis verified that structural relationships within each C842 Figure 3 : First of three models tested for technical education.
factor. All items or dimensions loaded at least 0.30 within the respective factor. Tables 2-3 Table 4 presents the results of the Model Fit tests. Table 4 indicates that Model I was a bad fit for quality in technical education. The p-value is less than 0.05, the error of rmsea is greater than 0.05, indicating that the hypothesized model cannot be accepted. Model II is an improvement, but Model III is clearly better, with larger p-value, higher fit index measures (such as gfi, ncfi and tli), and smaller value and range of rmsea.
Thus, we choose Model III to explain the relationships among the factors for quality in technical education. Based on Figure 6 , the relationships between the studied variables are defined as 
The analysis results showed that 49.7% of Customer value was explained by factors of continual assessment and improvement, congenial environment and commitment from top management, while 72.3% of the variability in Customer satisfaction was explained by customer value, communication, campus facility, course delivery and customer focus. The factor of continual assessment and improvement was the main contributor in Customer value; an increase of a unit in continual assessment and improvement would increase 0.44 units in customer value. For customer satisfaction, the factor of customer value affected the most; the higher the increase in customer value, the more satisfied were the customers.
Discussion and conclusion
Using the input from technical education students, this study developed a model explaining quality in technical education. The study found that there were three direct effects of tqm determinants on students' value, namely the commitment from top management, learning environment, and continual assessment and improvement. The technical students perceived that the factors of customer focus, course delivery, campus facility and communication directly influenced their satisfaction in the technical education services.
